Background and Study Aim: Typhoid (Enteric) fever is a systemic infection caused by Salmonella Typhi and Salmonella Paratyphi. It is endemic in the developing countries including Egypt. Different diagnostic tools can achieve diagnosis and include cultures from the blood, stool, bone marrow, rarely urine for isolation of the organism. Antibody detection by Widal test and relatively recent typhoid are also used. The current study aimed at comparing the most commonly used antibody detection Widal test with the rapid antibody detection typhidot for diagnosis of typhoid fever among Egyptian adults. Patients and Methods: The study included 140 patients who are presented with picture suggestive of typhoid fever. Confirmed cases after the blood culture were included in the final analysis. Widal and typhidot tests were performed in all patients and were compared for sensitivity, specificity, positive predictive value, negative predictive value and diagnostic accuracy. Results: 45 patients out of 140 were diagnosed as typhoid fever by blood culture. Out of them, Widal test was positive in 39 patients with sensitivity, specificity, positive predictive value, negative predictive value and diagnostic accuracy of 86.7%, 89.5%, 79.5%, 93.4% and 88.5% respectively. Typhidot test was positive in 42 patients with sensitivity, specificity, positive predictive value, negative predictive value and diagnostic accuracy of 93.3%, 90.6%, 82.3%, 96.6%, and 91.4% respectively (P = 0.00). Conclusions: Typhidot test is reliable, simple highly sensitive and specific test in diagnosing typhoid fever when compared with Widal test.
Introduction
Typhoid (Enteric) fever, a systemic infection, is caused mainly by Salmonella typhi (S. typhi) and Salmonella paratyphi (S. paratyphi) [1] . It is a major public health problem and sometimes a life-threatening hazard to individuals in the developing world [2] . Although occur in all communities, it is endemic in the developing countries including Egypt. It's mainly transmitted by contaminated food and drinks [3] [4] .
Diagnosis of typhoid fever is challenging because the disease had different stages while the infection is in evolution. Isolation of the organism from the blood is the routine method of diagnosis and less commonly from the stool and urine although sometimes challenging due to many causes including early introduction of antibiotics in the course of the disease and difficulty to isolate the organism from the blood in the first week of infection. Consequently, antibody detection by Widal test was routinely used a wide scale, because it is relatively cheaper, easy to perform and requires minimal training and equipment [5] .
The classic Widal agglutination test detects the presence of antibodies against the somatic (O) and flagellar (H) antigens of Salmonella in the serum of infected patients. For accurate diagnosis of active typhoid infection, a four-fold rise in the titer (from 1:40 to 1:160) is needed [6] . However, such a rise is not always demonstrable. Also, it lacks sensitivity and specificity besides other limitations [7] . Typhidot has been proposed as a rapid and accurate serological test for the diagnosis of typhoid fever in comparison to Widal test [8] . But, a head to head comparison between both was not widely studied in the Egyptian literature. Consequently, this study aimed at comparing the most commonly used antibody detection Widal test with the rapid antibody detection typhidot for diagnosis of typhoid fever among Egyptian adults.
Patients and Methods
The study included 140 patients with acute febrile illness suggestive of typhoid fever infection presented to the outpatient clinic of the Tropical Medicine Department, Zagazig University Hospitals, Sharkia governorate, Egypt during the period from April 2018 to January 2019. They were 90 males and 50 females and their ages ranged from 15 to 50 years (mean age 32.25 ± 10.5 years). According to the blood culture results, they were divided into 2 groups. Group I included 45 patients with clinical diagnosis of typhoid fever confirmed by positive blood culture and group II comprised of 95 patients of suspected typhoid fever with negative blood culture for typhoidal salmonella.
Inclusion Criteria
All patients were with acute febrile illness of any age and sex suggestive of typhoid fever.
Exclusion Criteria
Patients who received antibiotic treatment for their symptoms or for any other Open Journal of Gastroenterology reason, 2 weeks prior to the development of their current febrile illness besides patients unwilling to participate in the study were excluded from the study Patient assessment: all patients were examined through history taking, full clinical examination and a battery of investigations, which comprised complete blood counts, urine analysis and culture, X-ray chest, liver function tests, blood culture, Widal test and tyhidot test. Results of blood culture, Widal, and typhidot test were compared in all patients for their sensitivity and specificity.
Principle of Widal Test
 The antibody in the serum produced in the response to Salmonella organism, the kit contains antigen suspension that is killed bacteria and they were stained to enhance the reading of agglutination tests.  The blue stained antigens are specific to the somatic antigens (O-Ag), while the red stained antigens are specific to the flagella antigens (H-Ag). previous infection or reinfection [9] .
Procedures

Result
In the current study, patients' age ranged between 15 and 50 years with a mean age 32.25 ± 10.5 years. Males were predominating (90/64.2%) than females (50/35.8%) as shown in (Table 1 ). There was no statistically significant difference between all patients included in this study as regard age and gender (P = 0.154 and 0.12 respectively). There was a highly statistically significant association and agreement between Widal and typhidot tests among both studied groups. For Widal test (O-antigen) (P = 0.00) and typhidot test (P = 0.00) kappa agreement was 0.812 and 0.878 respectively ( Table 2) . Figure 1 . Result of the blood culture in the studied patients. while diagnostic accuracy for typhidot was 91.4% (Table 3 ).
Discussion
Therefore, a fast, reliable, and easy to perform the serodiagnostic test with a higher sensitivity and specificity than Widal test is required for rapid diagnosis and management of typhoid cases, thereby enabling clinicians to initiate an early therapy reducing morbidity and its complications. Typhidot is a rapid serological test for the diagnosis of typhoid fever. However, its usefulness in terms of specificity and sensitivity as compared to Widal test.
Typhoid fever is commonly encountered in less developed communities due to low socioeconomic level, bad general hygiene, lack of medical facilities and poor sanitation. The indiscriminate use of antibiotics leads to the endemicity of typhoid fever in different geographic locations with development of multi-resistant strains of Salmonella typhi raising significantly the morbidity and mortality related to typhoid fever in these communities [10] [11]. Furthermore, typhoid fever is a systemic disease difficult to diagnosis as the presenting symptoms are diverse [12] . Consequently, early and reliable diagnostic testing is required.
In the clinical practice, blood culture has remained the gold standard test in the diagnosis of typhoid fever, but it is difficult to use in early diagnosis due to difficult isolation of organism in early phases of illness. And that is why antibody detection by Widal test had been used for many years in the developing countries for diagnosing typhoid fever although it has many limitations. First, it has low sensitivity, specificity and positive predictive value, which changes with the geographical areas. Second, the sharing of O and H antigens by other Salmonella serotypes and other members of Enterobacteriaceae makes the role of Widal test even more controversial in diagnosing typhoid fever [13] .
Reports from different geographic regions showed that a commercially available typhidot is an inexpensive and reliable serodiagnostic test for diagnosis of typhoid fever with higher sensitivity and specificity [14] and that is why we compared typhidot with Widal test for early and accurate diagnosis of typhoid fever among Egyptian patients. In this study, typhidot showed better figures of sensitivity, specificity, positive and negative predictive values and overall diagnostic accuracy than that of Widal test in the diagnosis of typhoid against a reference of positive blood cultures and this would help early diagnosis and also early institution of therapy. In fact, similar favorable results were reported also from India, Pakistan and Malaysia. One study from India reported typhidot having a sensitivity of 100% and a specificity of 80% and was recommended for its utility in conjunction with Widal test for the early diagnosis of typhoid fever [15] . In another study group of typhoid patients in Pakistan, typhidot test had a comparable sensitivity of 94% and specificity of 77%, while Widal test had a sensitivity and specificity of 63% and 83% only [16] . The effectiveness of typhidot test in early diagnosis of typhoid fever patients was also studied in two different studies in Malaysia. Its sensitivity and specificity was reported as 90.3% and 91.9% respectively in the first study, and was significantly higher, while the second study, also showed a sensitivity and specificity of 98% and 76.6% respectively [17] [18] . Both the Malaysian studies showed it to be a better test in contrast to Widal test for rapid diagnosis as well as for its simplicity of ease in use.
Due to low socioeconomic levels of patients, they used to get empirical antibiotics in case of fever without visiting doctors to get the right diagnosis and medication. Some patients in this study may deny taking antibiotics that leads to negative results.
Conclusion
Typhidot test is a sensitive and specific test in diagnosing typhoid fever. It is a rapid, easy to perform, more reliable test for typhoid fever as compared to Widal. However, culture isolation of Salmonella remains essential, especially for antibiotic susceptibility testing and these serological tests should be used in conjunction with culture for the early diagnosis of enteric fever [14] [19] .
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